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(57) Pefyepar. 

Beiaop pMT440 npeAHa3HaMeH Ann 
McnosibdosaHtifl b reHHofl MHKeHepHu Ana 

nO3MTMBH0r0 CeJieKTMBHOrO KJlOHHpOBaHMfl 

0parM6HTOB HywepoAHOfl flHK. Beicrop 
coAep)KMT CTpyKTypHbJW ren 6apHa3bt, 
cy6icnoHMpoBaHHbi« M3 Bacillus 

amyloliguefaciens hoa KOHTponeM 
CMHTeTMMecKoro tac npoMOTopa, yHMBepcanbHbiM 
nojiwifiwcep nnasMHAbi pUC19, coctohluhCi M3 
45 n o, BCTpoeHHbiW b reH 6apna3bi bmscto 
BanviHa 36, phoA - cnmanbHyio 
nocneAOBaTejibHocTb Escherichia coli. reH 
cne4M0nMecKoro MHm6nTopa 6apH33bi 
6apcTapa noA ero co6cTBeHHWM npoMOTOpOM, 
cpparMeHT miasMWAbi pUC19, BKnioMaioinnfl 
ysacTOK Hana/ia pennMKauuM ori, reH Amp r . 
CaftTbi pecTpwajvw HaxoAflTcn b cnefly»otHMx 
nojioxeHUflx ot tomkm HaMa/ia peannKaL^nn 
nuasMHAHoK flHK: EcoR1 - 300 n.o., Sad - 306 
n.o., Kpnl - 312 n.o., Smal - 318 n. o. , 
BamHI - 321 n.o., Sail - 333 n.o., Psll - 
339 n.o., SphI - 345 n.o., Hindlll - 351 
n.o. PasMep Beiaopa 2936 n.o., eMKOCTb - 6 
T.n.o. Bexrop o6ecneHMBaeT no3MTHBHyK> 



cejie^MK) KnoHnpyeMbix cfcparMeHTOB 
nyxepoAHOft flHK b pasniwHbix iiJTaMMax E. ooli. 
1 wi. 
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(54) VECTOR PMT440 AT POSITIVE SELECTION FOR FOREIGN DNA FRAGMENTS CLONING 



(57) Abstract: 

FIELD: molecular biology, genetic 
engineering. SUBSTANCE: vector has barnase 
structural gene subdoned from Bacillus 
amyloliquefaciens under control of synthetic 
taopromoter; universal polylinker of 
plasmid pHC19 consisting of 45 b. p. 
inserted in barnase gene instead of 
valine-36; phoA-signal sequence from 
Escherichia coli; gene of specific barnase 
inhibitor - barstar under its own promoter; 
plasmid pHC19 fragment including replication 
start site ori, gene A^ r. Restriction sites 
are located at the following positions from 
replication start point of plasmid DNA, b. 
p.: Eco Rl 300; Sad 306; Kpul 312; Sma! 
316; Bam HI 321; Sail 333; Pstl 339; Sphl 
345, and Hindlll 351. Vector size is 2936 b. 
p., its capacity is 6 Lb.p. Vector provides 
positive selection of cloning fragments of 
foreign DNA in different strains of E. coli. 
EFFECT: improved method of selection. 1 dwg 
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H3o6peTeHne othochtch k enoTexHonooin, b 

MaCTHOCTM B TeHeTMSeCKOft MHJKeHepMM, M 

npeflCTaBnRer co6ofl Beicrop pMT440, KOTopufl 

Hai^flQT npt4M6H6HH6 AT1H KHOHHpOBaHMR 

(fepanvteHTOB ny)KepOAHofl flHK. 

B HacTOWi^ee BpeMB ah* KnoHMpOBaHH* 
HywepoAHOH flHK m MAeHTnct)nKauviM M/iM orr6opa 

KflOHOB, COA©P>KamHX peKOMOHHaHTHbie 

nna3MHAbi, cymecTByeT Ljenbifl pan n/iaaMMAHbix 
BeiaopHbix CMCT6M. Han6onee M3BecTHbie H3 

HMX - 3TO CMCTeMbi C MCflOJl b30B£lH He M 

KOMnneMeHTaL^MM p-ranaKT03tiAa3w c l;b6tobo£) 

WPHT\AQMKai\neft KnOHOB CO BCTaBKOfl [1], 

HoicayT rena ycroRHMBOCTM k aHTnGnoTMicy Ana 
HeraTHBHOft ceneKU.nn [1] . H3B6CTho o 

npklMBHeHMH TOKCMHOB fUiaSMMA ColE1 [2] M 

ColE3 (3) An* HenocpaACTBeHHono OT6opa 

KTIOH M py eMbOC BCTaBOK, HO 3Ta CMCTeMa 

orpaHMMeHa He6onbUJMM ko/iumsctbom ynacTKOB 
y3HaBaHMfl pecrpHicraa u He nonyMM/ia umpoKoro 
pacnpocrpaHeHHfl. 

M3BeCTHa CHCT9M3, OCHOBaHHafl Ha 

ncnonb30BaHMM E-reHa nnsMca 0a ra <pX174 
[4]. B nocneAHeB nyCnMKai^MM [5] coo6inaeTCfl o 

3aM6H6 9T0T0 R3Ha Ha MOAH<t>HU>ipOBaHHbJR reH, 

coAepxainn& 10 yAOOHbix ynacTKOB y3HaBaHHH 
pecTpHKTas, He n3MeHflK>mnx era 
aMUHOKMcnorHyw nocneAOBaTeribHocTb, mo 
cKoppeianpoBano npeacHwfl AOBO/ibHO bucokwA 
ypoBBHb (pona ktiohob 6ea BcraBKw. 

HsBecTeH BeKTop c nosHTWBHofl ce/ieiaiiiefl 

pKIL18/19, C0Aep)KaU4M^ aKTHBHblVf 

HnroTOKcvmecKM^ reH ccdD noA KOHTponeM lac 
npoMOTopa {6]. npoAyKT SToro reHa - oenoK 
CcdD - MHaKTMBMpyeT rupasy b gyrA + orraMMax 
E.coli. Ho BCTBBKa My»cepoAHofl flHK HapyujaeT 
nerartbHoe BOSAeficTBHe reHa ccdB. riptmeM 
caM BeKTop MO)tceT GbiTb awinnnctJuunpoBaH 
TonbKO b oiTaMMe TOP10F, coA6p>»caii^eM 
gyrA462 Myrauwo no reHy ropaabi. 

HsBecTeH BeKTop pZEro™, 

CKOHcrpynpoBaHHwC* Ha ochobb pKIL18 [7], npn 

3T0M OH C0A8P)KHT npOTR)K6HHblft nonWlUHKep 

ATiw BCTaBOK no ccdB reny, 17 m SP6 
npOMOTOpbi, npHMOfl h o6paTHbifl yMacTKH M13, 
optvvKMHbi o>ara f1 m ruiasMMAbi pUC, reH 
ycTo^MUBocTM k 3eou,nHy. PasMep nnasMHAbi 
CHMxeeH ac 2,8 T.n.H. 

OAHaKo yica3aHHbjn Betaop MiwieeT pflA 

HeAOCTaTKOB, a MM6HH0 OH M0JK6T 6bJTb 

aMnnMct3Mt4HpoBaH ronbKO b qahom 
onpeAeneHHOM ujTaMMe u xapaKrepM3yeTcn 

3aBblLiJeHHbiM KOflMHBCTBOM SaftaCTHblX KflOHOB 

3a cmbt Toro, mo nonnnnH«ep pacnonoaceH 
nepeA zieTa/ibHbiM reHOM. a He BHyrpw Hero. 
B ocHOBy H3o6peT6HMR nonoweHa saAaMa 

06ecneMeHHfl BbJCOKOOQjxfceKTMBHOH* n03WTHBHOfl 

ceneKu^w KnoHMpyeMux 0>parMeHT08 
HywepoAHOfi flHK b pa3nnHHbix urraMMax E. coli. 

3aAasa peiuena TeM, hto npeanoweHO 
Mcnonb30BaTb TOKCMHecKnW 30o>eKT 3Kcnpeccnn 
b E. coli reHa 6aKTepManbHoti pH6oHyKnea3bJ M3 
Bacillus amyloliquefaciens - 6apHa3bi, b 
BeKTopHoft cHCTeMe c hoshthbhoB ceneKi4ne«, 
coAepKau4efl noriHbifl MynbnipecTpHKi^oHHbifl 
nonmiMHKep ivia3MHAbi pUC19. noMemeHHbi« 
BHyTpb reHa 6apHa3bi 6e3 HapymeHMfl 

$epMeHTaTMBHOH aKTMBHOCTH 

SKcnpeccMpyeMoro <J>epMeHTa. 

H3o6pereHM8M npeAnaraercn aeiaop 

pMT440, CKOHCTpyVipOBaHHblA Ha 0CH0B6 

i43BecTHO^ nnasMHAbi pMT416, 

npeAHasHaneHHon Ann OKcnpeccuM 
BbicoKoaKTHBHOii p^6oHyKnea3bi-6apHa3bJ, b 

kotodoR HanpaBflGHHO npOH3BeABHbl 
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cneAyK>mne MSMeHeHMJ?: a) yHMMTOKOHbi 
BHyrpeHHue yMacTKM ysHaBaHMB pecTpMKTaaaMH 
EcoRI, Hlndlll, Xbal, Pstl. BamHI n 6) 
BHyTpb reHa oapHaau BMecro BaxiHHa 36 
BCTpoeH yHMBepcanbHbjft noni^nnHKep ot 
nna3MHAbi pUC19. 

Beiaop pMT440 c no3MTHBHofl caneKi(MeA 
Ann KnoHnpoBaHUR 4)parM8HTOB HyKepoAHoM 
flHK pa3MepOM 2936 n o. coflepxuT 

cTpyKTypHbi^ reH 6apHa3bi, 

cy6icnoHHpoBaHHbtn n3 Bacillus 

amyloliquefaciens noA KOHTponeM 

cMHTeTMHecKoro tac npoMoropa; 

yHMBepcaxibHbifl nonnnHHKep nnasMHAbi 

PUC19, COCTOflU^Mft M3 45 n.o., BCTpOeHHblft B 

reH 6apHa3bi BMecro BarmHa 36; 

phoA - cMmanbHyio nocneAOBaTenbHocTb E. 
coli, KOTopafl ooecnennBaeT ceKpei^mo 6apHa3bi 
a nepnnna3My 6aKTepnanbHofi (cneTKM; 

reH cnei^MO>MHecKoro HHrvi6MTopa 6apHa3bi - 
6apcrapa, noA era co6cTseHHbiM npoMOTopoM; 

apparMeHT nna3MHAbi pUC19, BicniOMaioiAtiH 
ywacTOK HaMana pen/iMKauMW ori; 

reH Amp r . o^peA^XlflK)l^Mi^ ycToftMUBOCTb k 
aMnuijwuiHHy b KnaTicax E. coli; 

caHTbi pecTpMtqnti 8 Beicrope pMT440 
HaxoAflTcn b cneAytou^HX nonoxeHMflx ot tohkh 
Hasana pennHKauMH nna3MHAHOM flHK: 

EcoRI - 300 n.o. 

Sad - 306 n.o. 

Kpnl - 312 n.o. 

Smal -316 n.o. 

BamHI - 321 n.o. 

Sail - 333 n.o. 

Pstl - 339 n.o. 

SpHI - 345 n.o. 

Hindlll - 351 n.o.; 

BCTpauBaHue HywepoAHbix reHOB MaaceT 
npoxoAMTb no caflTaM pecTpHKi^nn, 
coAepxaiAMMcn b rronwnnHKepe; 

eMKOcrb Bcrpavi BaeMo m flHK - 6 T.n.o. 

3KcnpeccMn reHa oapcTap, 
cy&cnoH upoeaH Horo a bhao TaHAeMa c reHOM 
6apHa3bi B oahoR nna3MHAe, Heo6xoA^Ma 
HeMTpann3at^nn xieTa/ibHoro so>4)eKTa CHHTe3a 
6apHa3bi. Eea nHAyKL\nn b uiTaMMax E. coli, 
HBcyiMux lacl Q ren aha cynepsKcnpecckiH lac 
penpeccopa (HanpuMep JM107, XL1-blue, 
SURE), ruia3MMAa ne flBHReTCfl iieTanbHoR, 
xot« ceKpeTHpyioTCfl 3HaHkiTejibHbie KoriHHecTBa 
6apHa3bi. flooaBneHne Heeojibujux KormMecTB 
MHflyKTopa IPTG yBenvmHBaeT ceKpei^nto 
6apHa3bi, ho nonHan HHAyKUHB 6onbUJHMH 
KonnMecTBaMH MHAyKTopa noAaanneT 3au4nry 
6apcrapa, m KneTKM nornSaioT. B tbkhx urraMMax 
E. coli, KaK HB101, 6es tacl° reHa n b 
OTcyTCTBuu MHAyKTopa nnasMHAa neTanbHa. B 
reH 6apHa3bi bmocto KOAOHa BanHH 36 bctdooh 
nonnjiMHKep nnaaMHAbi pUC19. 3Ta BCTaBKa 19 
CHJibHorHApoo>o6Hbix aMUHOKHcnoT b MOJiexyny 
0>epMeHTa He HapyiuaeT neTanbHoro 
B03AeRcTBHfl nonHocTbio SKcnpeccupyeMoro 
reHa. nojiyneHHad b pe3y/ibTaTe nna3MMAa 
pMT440 RBJi&eTCfl yA06HbiM ceneKTHBHbiM 

BOKTOpOM KnOHUpOBaHMfl. HHT3KTHafl /1H60 

cjinrvipoBaBUJan Ha ce6« pMT440 He 
noAAep)KMBaeT doct TpaHc4»pMMpoBaHHwx 

lac ' °-HeraTMBHblX UJTaMMOB, B TO BDeMfl KaK 

6aKTepMM, TpaHco>opMMpoBaHHbie nna3MMAoft co 

BCraBKOft, BbOKVtBaiOT. 

BeKTop PMT440 C03AaH Ha ocHOBe 
sKcnpeccnoHHOfi nnasMbi pMT416. flnfl 3Toro: 

M3 Hee yAarwioT 5 yHMKa/ibHbix ynacTKOB 
y3HaBaHnn pecTpHKT33 (EcoRI, BamHI, Xbal, 
Pstl h Hindlll) c noMoiAbio pa3pe3aHHR, 
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flOCTpaHB8HMfl K0HU.0B, nWXpoaaHMfl M 

cyCKnoHMpoBaHMR, Kax onwcano b [1J; 

BMecro GTG KOAOHa a m hhokmctiotn BanviH 
36 c noMombw canT-HanpaB/ieHHoro MyTareH93a 
BCTaBnflK)T nocneAoaaTenbHocTb 
GAATTCCAGTCAAAGCTT, KOAnpyK>myK) 
aMMHOKUcnoTbi Giu-Phe-Gln-Ser-Lys-Leu m 
coAepxaiMyK) ynacTKn yaHaBaHna pecTpwcraa 
EcoRI (GAATTC) m Hindlll (AAGCTT), 
paaweneHHue cneflcepoM M3 wee™ a30TMCTba 

OCHOBBHUfi; 

LuecTMMneHHbift yMacTOK M8>KAy EcoRI h 
Hind III 3aMeu^aioT Ha nonunnHKep nnasMHAu 
pUC19, coctoalmh^ H3 45 HymieoTHAHbix 
ootoBaHM^. B nonyMeHHoB B p83ynbTaTB sraro 
nna3MMAe pMT440 reH 6apHa3bi KOAHpyeT 19 

fl06aBOMHblX aMUHOKMCJlOTHblX OCraTKOB BM6CT0 

OAHoro ocTanca BannH-36. 19 AononHMTenbHUX 
aMUHOKucnoTHbix ocTaTKOB. pacnojioweHHux 
AocTaTOMHO flaneKO ot aKTMBHoro LjeHTpa 

MOJlGKynbl M B OOJlbUJHHCTBe CBOBM 

rMApo^oaHbix, o6pa3ytoT bh6ujhiok> nemio, He 
Hapywaiomyio h3thbho^ KOHcfcopMamw 
0epM8HTa; 

nocneAOBaTejibHocTb cTpyicrypHoro rena 
oapHasbi co bct3bko^ npoaepaiOT 
ceKBeHnpOBaHneM no CeHrepy [8]. 

npMMep 1. BeKTOp pMT440 b KanecTBe 
BeKropa KnoHnpoaaHMP c noswTWBHofl 
ceneiojviefl. 

nonynaiOT 6n6nMOTeicy cnyHaflHbix Sau3A 
G>parMeHT08 Ann nocneAyJomefl bct3bkh no 
ynacTtcy yaHaoaHMfl BamHI, pacnonoweHHOMy B 
nonvwiMHicepe. C i^e/ibio yHcecroHMTb ycnoBw? 
npoaepKM 6epyT MormpHbie KonvwecTBa 
nna3MHflHoro Beicropa, b 5 - 10 pas 
npeBbiujaioi^ne oooTBeTCTByiomwe KonvmecTBa 

0parM6HTOB 6M6J1M0T6KH. TaKMe COOTHOUJeHMR 

raiOKe AOiDKHbi 6unn yMeHbwuTb BepoaTHOCTb 

My/lbTHMepHblX BCT3B0K. Ann KnOHVipOBBH Mfl 

HcnonbayiOT Ase ^paio^M cfeparMBHTOB: 
pa3MepoM npn6jiH3HTe^bHO ot 600 ad 1 200 nap 
ocHOBaHn8 m pasMepOM ot 2000 ao 4000 n.o. 
flocne /iHrupoBaHkifl m • TpaHco>opMau>ui 
aneKTponopaijMefl b E. coli no/ryvaiOT okojio 600 
KonoHM^ b cny^ae MeHbWWX BCTaBOK n 40 

KOJlOHklH C DoijlbLUMMH H3 100 Hr BSKTOpa. 

npOBepKa rwf5pnAM3au,nefl Ha MawKax c 
M6M8HUM onuroHyKneonwbiM 3ohaom 
noKasbiBaeT, mto 97% KnoHbB He coAeprcaT 
BOCCTaHoaneHHoro ynacTKa BamHI b 
nannnnHKepe. nnasMMAW. BWAeneHHbie H3 7 

KnOHOB, HeraTMBHblX b rn6pnAH3aunoHHOM 
TecTe, Bee coAep)KaT BCTaBKM, hto 
noATBep>KAeHO pe3ynbTaTaMH o6pa6oTKU ux 
pecrpwcra3aMM (nepTe*). 

Ha qepTewe npuBeAeHu pesynbTaTbi 
aneKTpcxfcopeaa b 1 % arapo3HOM rene nnasMHA, 
o6pa6oTaHHbix pecTpnKTa3aMM EcoRI w Hindlll, 

BblAeneHHbOC H3 BbOKMBUJMX TpaHCCfXDpMaHTOB 

ujTaMMa E. coli HB101. 

rina3MMAHaH 6n6nnoTeica reHOB B. 
amiloliquefatiens 6bina nonyneHa 
nurMDOBaHneM nna3MHAbi pMT440, 
o(5pa6oTaHHofl BamHI, u cf>parM8HT0B reHOMHoR 
flHK B. amiloliquefaciens, o6pa6oTaHHOfl 
Sau3A. Haoop 0parMeHToa 6bin nonyseH 
o6*beAMHeHM8M cppaKLiyiw, coAepwa^ux 
c$)parMeHTbi pa3MepoM npw6nn3MTejibHO ot 2 ao 
4 T.n.H., B3RTWX ot MOTbipex o6pa3MOB flHK, 
OTnnMaioi4MxcR paajiMMHoM AnwTenbHOCTbK) 
o6pa6oTtai pecTpviKTa3oR Sau3A. B KasecTBe 
CTaHAapTa (MeTBepTaa AOpo)KKa) ncnonb30BaHO 
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no 200 nw flHK cjinara X, o6pa6oTaHHwft 
Hindlll m AHK c|)ara <pX174, o6pa6oTaHHO« 
Haelll. <DparM8HT seicropHo^ AHK pasiuepoM 
2919 T.n.H. npeACTaaneH bo scex Tpeicax. 
Cy6KnoHnpoBaHHbie 4)parM8HTbi coAepacaT ot 0 
AO 9 ynacTKOB pacmermeHun EcoRI BMecTe c 
Hindlll. 
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OopMyna u3o6peTeHMfl: 

Beicrop pMT440 c no3MTMBHO« ceneKu,Mefl 
Ann K/iOHMpOBaHMfl o>panvieHTOB MyKepoAHoft 
flHK pa3MepoM 2936 n.o. coAepxaiuuft: 
cTpyicrypHbiR reH 6apHa3bi, cy6t<noHVipoBaHHbt^ 
H3 Bacillus amyloliquetactens noA KOHTponeM 
cm HTeTHMecKoro tac npoMOTOpa; yHMBepcartbHbifi 
noriHJiHHKep nnasMMAbi pUC19, cocTomnnfl M3 
45 n.o. BCTpoeHHbjfl b reH 6apHa3bi bmbcto 
BannHa 36; pho A cumanbHyK) 
nocneAOBaTeribHOCTb Escherichia coli, KOTOpaa 
ooecneHUBaeT ceKpeunio oapHasbi b 
nepMnna3My oaKTepnanbHoR KneTKki; reH 
cnei^wc^MHecKoro MHrn6MTopa 
6apHa3bi-6apcTapa, noA era co6cTB8HHbiM 
npoMoropoM; o>parMeHT nna3MHAW pVC19, 
BKHWMaioLUMM yMacTOK HaHana peruiHKai^MM ori; 
reH Amp r , onpeAe/ifliomuR ycTo^HMBocTb k 
aMnMi^Hn/iMHy b KneTKax E.coli; caflTbi 
pecTpuKHMn HaxoA«TCfl b nonnnMHKepe e 
cneAyiouAnx nonoKeHMfoc ot tomkm Havana 
penjiMKai^nn nna3MviAH0ft AHK: 

EcoRI 300 n.o. 

Sac I 306 n.o. 

Kpn I 312 n.o 

Sma I 316 n.o 

BamH I 321 n.o 

Sal I 333 n.o 

Pst I 339 n.o 

Sph I 345 n.o 

Hind III 351 n.o 

BCTpanBaHne qyxcepoAHbix reHOB MoxeT 
npoxoA^Tb no caflTaM pecTpma^MW, 
coAep^eu^Hxcn b noriMiikiHKepe; eMKOCTb 
BcrrpaMBaeMofl flHK 6 n.o. 
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The vector pMT440 is used for positive selective cloning of fragments of foreign DNA in 
genetic engineering. The vector contains the structural barnase gene, subcloned from Bacillus 
amyloliquefaciens under the control of synthetic tac-promoter; universal polylinker of plasmid 
pUC19; consisting of 45 bp. incorporated barnase gene instead of valine-36, phoA - signal 
sequence from Escherichia coli; a gene for a specific barnase inhibitor - barstar under its own 



promoter; a fragment of plasmid pUC19, including the replication start site ori, gene Amp r . 
Restriction sites are in the following positions from replication start point of plasmid DNA: 
EcoRl - 300 bp, Sad - 306 bp, Kpnl - 312 bp, Smal - 316 bp, BamHI - 321 bp, Sail - 333 bp, 
PstI - 339 bp, SphI - 345 bp, Hindlll - 351 bp. The size of the vector is 2936 bp, its capacity - 6 
kbp. The vector provides positive selection of cloned fragments of foreign DNA in various E. 
coli strains. 




This invention, in general, pertains to biotechnology and, in particular, to genetic 
engineering. The object of the present invention is the vector pMT440, which finds application in 
cloning of foreign DNA fragments. 

For the cloning of foreign DNA and identification or selection of the clones containing 
recombinant plasmids, there are many available plasmid vector systems. The most well known of 
these are systems that use p-galactosidase complement, having color identification of clones with 
an insert [1] and a knockout gene with antibiotic resistance for negative selection [1]. The 
application of toxins from plasmids ColEl [2] and ColE3 [3] for direct selection of cloned inserts 
is well known, but this system is limited to a small number of sites detectable by restriction 
enzymes and has not gained wide popularity. 

The system based on use of an E-gene lysis of phage 0X174 [4] is known. A recent 
publication [5] reported on replacement of this gene by a modified gene containing 10 



3 

convenient sites for detection by restriction enzymes and not changing its amino acid sequence, 
which corrected the former high levels of background clones without an insert. 

The vector pKIL18/19 with positive selection, containing the active cytotoxic gene CcdD 
under the control of lac promoter [6], is known. A product of this gene - protein CcdD - 
inactivates gyrase in gyrA + of E. coli strains. But insertion of foreign DNA breaks the lethal 
influence of the gene ccdB. The vector can be amplified only in cell strain TOPI OF [illegible 
superscript], which contains gyrA462 - a mutation of the gyrase gene. 

The vector pZEro™, constructed from pKIL18 [7], is known, and it therefore contains the 
protruding polylinker for inserts on ccdB, T7 and SP6 promoters, direct and reverse sites of Ml 3, 
origins of a phage fl and plasmid pUC, a gene resistant to zeocin. The size of the plasmids can 
be as small as 2.8 KNP. 

However, the specified vector has a number of deficiencies, namely, it can be amplified 
only in certain strains and is characterized by high amounts of background clones because the 
polylinker is located before a lethal gene instead of inside of it. 

The maintenance of highly effective positive selection of cloned fragments of foreign 
DNA is done on the basis of the invention in various E. coli strains. 

This problem is solved by the use of the toxic effect of the expression of ribonuclease 
from Bacillus amyloliquefaciens (barnase) in E. coli. Here we have a selection containing the full 
multirestriction polylinker plasmid pUC19, placed inside the barnase gene without disturbing the 
enzymatic activity of the expression enzyme. 

The construction of the vector pMT440, designed on the basis of known plasmid 
pMT416, intended for expression of the highly active ribonuclease barnase, in which the 
following changes are made, is offered in the present invention: a) internal sites, detectable by 
the restriction enzymes; EcoRI, Hindlll, Xbal, PstI, BamHI are destroyed, and b) instead of 
valine 36 inside the barnase gene, the universal polylinker from plasmid pUC19 is incorporated. 

Vector pMT440 with positive selection for cloning of foreign DNA fragments is 2936 bp 
in size and contains 

Structural barnase gene, subcloned from Bacillus amyloliquefaciens under the control of 
the synthetic tac promoter; 

Universal polylinker plasmid pUC19, consisting of 45 bp, incorporated in the barnase 
gene instead of valine 36; 

phoA - signal sequence from E. coli f which provides secretion of barnase in the 
periplasm of the bacterial cell; 

Gene-specific inhibitor of barnase - barstar, under its own promoter; 

Fragment of plasmid pUC19, including replication start site ori. 

Gene Amp r , defining ampicillin resistance in E. coli cells; 
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Restriction sites in the vector pMT440, which are in the following positions from the start 
point of plasmid DNA replication: 

EcoRl - 300 bp. 
Sacl-306bp. 
Kpnl-312bp. 
Smal-316bp. 
BamHI-321bp. 
Sail -333 bp. 
Pstl-339bp. 
SpHI-345 bp. 
Hindlll -351 bp.; 

Embedding of foreign genes can happen on restriction sites contained in the polylinker; 
Capacity of incorporated DNA - 6 kbp. 

For the expression of the barstar gene, subcloned in tandem with the barnase gene, in one 
plasmid, it is necessary to neutralize the lethal effect of barnase synthesis. Without induction of 
E. coli strains bearing lac^, the gene for hyperexpression of lac repressor (for example, JM107, 
XLl-blue, SURE), the plasmid is not lethal, though it secretes significant amounts of barnase. 
Addition of small amounts of IPTG inducter increases secretion of barnase, but in the full 
induction with large amounts of inducer, there is a suppression of barstar protection and the cells 
die. In such strains of J?, coli as HB101, without the lac^ gene and in the absence of inducer, the 
plasmid is lethal In the barnase gene, instead of the codon for valine 36, the polylinker of the 
plasmid pUC19 is incorporated. This insert of 19 highly hydrophobic amino acids in an enzyme 
molecule does not completely disrupt the lethal effect. Plasmid pMT440 is a convenient selective 
vector for cloning. Intact pMT440 transformed with lacl Q -negative strains does not support 
growth. However, the bacteria transformed with the plasmids containing the insert survive. 

Vector pMT440 is created from the expression plasmid pMT416. For this purpose: 

Deletion from it of 5 unique sites recognized by the restriction enzymes (EcoRI, BamHI, 
Xbal, PstI and Hindin) by means of cleavage, ligation and subclonings as described in [1]; 

Instead of GTG, the codon for amino acid valine 36, inserted sequence 
GAATTCCAGTCAAAGCTT coding amino acids Glu-Phe-Gln-Ser-Lys-Leu and containing 
sites recognized by the restriction enzymes EcoRI (GAATTC) and Hindlll (AAGCTT), by 
means of site-directed mutagenesis. The spacer is 6 nitrogenous bases away. 

A six-membered piece between EcoRI and Hindlll is replaced on the polylinker of 
plasmid pUC19 by 45 nucleotides. As a result in plasmid pMT440, the bamase gene codes for 19 
additional amino acids instead of one valine-36. The 19 additional amino acids are located far 



enough from the active center of the molecule and are mainly hydrophobic. They form an 
external loop, which dies not disturb the native conformation of the enzyme. 

Sequence of the structural barnase gene with the insert was checked by sequencing 
according to Sanger [8]. 

Example 1. A vector pMT440 as a cloning vector with positive selection. 

A library of random Sau3A fragments for the subsequent insertion at a BamHI 
recognition site, located on the polyl is produced. To make more stringent checks, molar 
quantities of plasmid vector in 5-10 times exceeding the corresponding quantities of library 
fragments were used. For cloning, two fractions of fragments were used: in a size approximately 
from 600-1200 bp. and a size from 2000-4000 bp. After ligation and electroporation 
transformation in E. coli, about 600 colonies in case of smaller inserts were obtained and 40 
colonies were obtained with more than 100 ng of vector. A check by hybridization on plates with 
32 P oligonucleotide probes showed that 97% of clones do not contain a restored BamHI site in 
polylinker. Plasmids picked from 7 clones were negative in the hybridization test. All contained 
inserts and this was confirmed by the results of their treatment with restriction enzymes 
(drawing). 

The drawing shows the results of electrophoresis in 1% agarose gel. The plasmid treated 
with restriction enzymes EcoRI and Hindlll, isolated from the surviving transformants of E. coli 
HB101, are shown. 

The plasmid library of B. amyloliquefaciens genes was obtained by ligation of plasmid 
pMT440, treated with BamHI, and fragments of genomic B. amyloliquefaciens DNA, treated 
with Sau3 A. The set of fragments was obtained by association of the fractions containing 
fragments in a size approximately from 2-4 KNP, DNA was taken from four samples, differing 
in duration of treatment with the restriction enzyme Sau3 A. As a standard (the fourth track) 
200 pg of phage X DNA treated with Hindlll was used together with phage 0X174 DNA treated 
with Haelll. A fragment of vector DNA in a size of 2919 KNP is found in all tracks. The 
subcloned fragments contain from 0 to 9 residues by cleavage with EcoRI and Hindlll. 
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Claim 

Vector pMT440 with positive selection for cloning of fragments of foreign DNA in a size 
of 2936 bp, containing: a structural barnase gene subcloned from Bacillus amyloliquefaciens 
under the control of the synthetic tacpromoter; universal polylinker plasmid pUC19, consisting 
of the 45 bp barnase gene incorporated instead of valine 36; phoA signal sequence of 
Escherichia coli, which provides secretion of barnase in the periplasm of a bacterial cell; a 
gene-specific inhibitor of barnase-barstar, under its own promoter; a fragment plasmid pUC19, 
including an initiation site - ori; gene Amp r , defining ampicillin resistance in E. coli cells; 
restriction sites are in the polylinker in the following positions from a point at the beginning of 
plasmid DNA. 

EcoRI-300 bp. 
Sad - 306 bp. 
Kpnl-312bp. 
Smal-316bp. 



BamHI-321 bp. 
Sail -333 bp. 
Pstl-339bp. 
SphJ-345bp. 
HindIII-351bp.; 

Embedding of foreign genes can be on restriction sites contained in the polylinker; 
Capacity of incorporated DNA - 6 bp [sic; kbp]. 
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